Abstract-The main purposes of this study were: (a) to test for the factorial validity of the Teacher Curriculum Paradigm Instrument (TCP-I) separately for teachers who embraced standardized management paradigm (N=559) constructivist best practices paradigm (N=293), and curriculum wisdom paradigm (N=237), (b) to cross-validate this structure across and independent sample for the three groups of teachers; and (c) to test for the equivalence of item measurement and theoretical structure across these three types of paradigm. The three-factor structure TCP measurement model was significantly supported by the invariance findings across the three groups of teachers. This had served as the robust and psychometric evidences for the generalizability of the TCP-I in general and dependent on members of the teacher curriculum paradigm in particular.
INTRODUCTION
The school curriculum problem is how the planned learning opportunities are provided to the students in the real teacherstudent interaction context. Therefore, the origin of the school curriculum problem is the real human interaction affair which is ill-structured and sensitive towards the characteristics of change because the practical school curriculum problem is comprised of the commonplaces (e.g. student, subject matter, milieu of school and teacher) and it exists in the concrete circumstance [1] . Correspondingly, teachers have to utilize their professional judgment to make the wise decision in designing and planning, teaching, evaluating and organizing the planned learning opportunities for their students after taking into consideration of all the commonplaces in the real teacherstudent interaction context. Clearly, the school curriculum problem solving is a professional problem solving therefore the problem solving behaviors of the practitioners are governed by their curriculum paradigm [2] , which is adapted from Kuhn's epistemology of paradigm [3] and buttressed by many curriculum scholars [4, 5, 6] .
Correspondingly, the Teacher Curriculum Paradigm Instrument (TCP-I) was developed and validated by [7] and had measured the TCP of the Peninsular of Malaysia school teachers validly and reliably. However, the replicability of the TCP-I across the independent samples drawn from the same population has not yet been investigated so the generalizability of the TCP concept in particular and paradigm concept in general has yet been established. Consequently, the objectives of this study were to test (a) the factorial validity of the TCP-I for three groups of teachers who embraced the standardized management paradigm (SM), constructivist best practices paradigm (CBP) and curriculum wisdom paradigm (CW), and (b) the equivalence of TCP measurement and theoretical structure across these three different types of paradigm.
The measurement and theoretical construct of TCP which has been empirically validated for Peninsular of Malaysia teachers by [7] was a second-order factor of TCPthe entire constellation of teacher belief and teacher value towards the reconceptualized subject standards and two first-order factors: teacher belief (TB)teachers' idiosyncratic unity of thought towards the reconceptualized subject standards; and teacher value (TV)teachers' personally preferable reconceptualized subject standards to the converse mode of conduct or end state of existence that governs the teachers' curriculum decisionmaking. Many researchers [8, 9, 10] found that teachers classroom decision-making behaviors are not merely influenced by their beliefs, especially when the constraints emerge due to the limitation of the commonplaces in the real human interaction context (e.g. many teachers fail to apply the recommended approach in the actual classroom practice due to the time constraint for finishing the prescribed syllabus and preparing the students for standardized examination). Consequently, the decision that teachers make is based on their evaluation of the importance between their beliefs and the constraints confronted them. Thus, the decision-making behaviors which teachers enact to resolve their actual curriculum problem are assisted by their belief and their value simultaneously rather than solitarily. This is the key theoretical structure of the paradigm concept [3] and TCP concept [7] which has differentiated the variable paradigm from the variables belief and value. Clearly, the paradigm or TCP is a second-order factor which comprised of more than one firstorder factors and all the first-order factors have to refer to the same phenomenon to reflect "the entire constellation of beliefs, values and so on …" [3, 7] . Therefore, the dual scale format [11, 12, 13] was employed to allow the Scale A and Scale B to be constructed with a single table of content specification for the TCP-I for measuring the TB and TV as two different constructs but reflecting the same phenomenon (reconceptualized subject standards) [7] .
The TCP-I is a 21-item instrument constituted of: (a) Scale A10 items for TB, and (b) Scale B11 items for TV based on sample of school teachers from Peninsular of Malaysia. The CFA finding of the TCP-I [7] has found that TCP is a hierarchical three-factor solution with one second-order factors and two first-order factors structure. Nevertheless, this measurement structure has adequately supported the theoretical structure of paradigm [3] and curriculum paradigm [4, 5, 6] . However, the primitiveness of the TCP-I is the inevitable drawback of the TCP-I in the contemporary situation so it needs to be utilized by other researchers to test on several population to improve the psychometrical and theoretical properties of the TCP-I. Nevertheless, the issue of crossvalidation of the TCP-I with the independent sample from the same population is a significant attempt to improve the replicability of the TCP-I and the generalizability of the TCP concept in specific and paradigm concept in general.
Besides the insufficiency of research being conducted towards the TCP-I, several limitation can be noted with respect to the previous validity research in general, and as it bears on types of paradigm in particular. First, one exclusion of the TCP-I [7] is the TCP-I has not been validated separately for SM, CBP and CW groups teachers; instead, the study has not sampled teachers based on the types paradigm they embraced from a single population. Given that the three typical types of paradigm which can be embraced by teachers will strongly govern teachers' curriculum problem solving behaviors distinctively because the way teachers organizing the school curriculum problem and executing the problem-solving cycle to resolve the school curriculum problem are strongly governed by the type of paradigm they embraced [4] . Hence, the likelihood of differential perceptions of item content can lead to differential factorial structures which is worthy of further investigation. Second, the TCP-I has not been cross-validated with the independent samples for the simultaneous test of factorial invariance across groups to attain the more robust evidence of the factorial validity for the structure. Ultimately, the invariance of the measurements and underlying theoretical structure of TCP-I has not been tested through the multiplegroup analysis for teachers in general, and the types of paradigm in particular. Clearly, the findings of the invariance of the TCP-I across the multiple-group are the significant psychometrical evidences for supporting the assumption of equivalent factorial structure for TCP-I. Therefore, these were the concerns that would be addressed by this study and guided by three main purposes: (a) to test for the factorial validity of the TCP-I for teachers embracing the SM, CBP and CW paradigm; (b) to cross-validate the TCP structure across an independent sample for three different teachers groups; and (c) to test for the equivalence of item measurements and theoretical structure across the three types of paradigm.
II. METHOD

A. Sample and procedure
The participants of this study were school teachers who embraced the SM, CBP and CW paradigm in the Peninsular of Malaysia. The multistage cluster sampling procedure [14] was employed in this study, a total of 1262 school teachers were randomly selected from the Peninsular of Malaysia. 109 teachers who had less than 3-year teaching experiences (this was the delimitation of the study based on the paradigm concept) were omitted and 64 for listwise deletion of missing data eventually yielded a final sample of 1089 teachers (SM group N = 559; CBP group N = 293; CW group N = 237). A demographic breakdown by types of paradigm was presented in Table I . 
B. Instrumentation
The TCP-I [7] designed to measure teacher curriculum paradigm, is structured on a 10-point linear numeric scale ranging from 1 to 10 with 2 labels at the both extremes of the scale (e.g. extremely disagree vs. extremely agree for Scale A and extremely unimportant vs. extremely important for Scale B) to indicate the equal interval of the scale. The Scale A for TB and Scale B for TV comprise 10 and 11 items, respectively.
The psychometric properties of the TCP-I which had been reported by [7] were as below. The content validity of the TCP-I was attained when a full agreement had been granted by a panel of three subject experts after the TCP-I had gone through a three-round of content validation process. The Scale A and Scale B have good internal consistency, with the alpha coefficients reported of 0.95 (for Scale A) and 0.96 (for Scale B). The convergent validity was evidenced by the factor loadings ranging from 0.71 to 0.87 for Scale A and 0.78 to 0.88 for Scale B while the factor loadings for TB←TCP was 0.69 and TV←TCP was 0.87 respectively. The results had cogently confirmed that the measured items were convergent and valid to measure the latent variables TB, TV and TCP. The discriminant validity of TCP-I was evidenced by the values of variance extracted (VE) for the first-order factors: TB (VE = 66%) and TV (VE = 70%) larger than the squared correlation between the 2 lower-order factors (r 2 = 0.33) [15] . This result had served as the significant evidence to prove for the discriminant validity of the TCP-I. Moreover, it also proved the empirical evidence to justify the feasibility of the dual scale format in measuring two different constructs by utilizing the same content for reflecting a single phenomenon.
C. Analysis of the data
The intent of this study was to cross-validate findings across an independent sample from the same population, therefore the establishing of the baseline model which involves no between-group constraints with the three groups of teachers was needed as the first stage of data analyses. The hypothesized model of TCP structure in [7] was utilized to test separately for three groups of teachers (SM, CBP & CW groups) in order to ensure that the TCP-I was adequately fit across the groups in order to overcome the issue of the measuring instruments are group specific [16] . Given findings of well fit to the hypothesized model, analyses proceeded to stage 2 for TCP equivalence across 3 samples and tested cumulatively with respect to (a) number of factors; (b) item measurements; and (c) underlying theoretical structure. Subsequently, the second stage of the analyses focused on testing for the invariance of item measurements and underlying theoretical structure related to the hypothesized model across SM, CBP and CW teachers.
The multiple criteria were employed for assessment of fit, which reflected statistical, theoretical and practical considerations. Nonetheless, the primary on the degree of fit and emphases on the parsimony [17] were taken into account. Hence, the evaluation of model fit was based on (a) the F 2 likelihood ratio (F 2 /df); (b) the normed comparative fit index (CFI); (c) the parsimonious normed comparative fit index (PCFI); (d) the root mean square error of approximation (RMSEA), all provided by the AMOS program [18] ; and (e) the substantive meaningfulness of the model based on theories [19, 20] .
The F 2 /df is the basics of Goodness-of-Fit (GOF) test for assessing the differences between the observed and estimated covariance matrices while the samples size of research is large. The benchmark of F 2 /df is less than 5.0 to indicate that no statistically significant difference between the observed and estimated matrices. The CFI is an incremental fit index which assesses how well a specified model fits compare to the null model to prove that there is no improvement in fit of the hypothesized model although the specification of related multiitem constructs are executed [15] . The CFI values range between 0 and 1, and the cutoff value of CFI is > 0.90. The PCFI is one of the parsimony fit indices which designed to provide information about which model among a set of competing model is best relative to model complexity. A model will be better fit when the complexity of the model being increased but the complex model is less favorable for the model replication. Therefore, the parsimony fit index is valuable to be assessed for the multiple-group analyses. The PCFI is adjusted from the CFI by calculating as the ratio of degree of freedom used by the model to the total degrees of freedom available towards the CFI. The PCFI values are always lower than the magic cutoff values 0.90 and the value as low as 0.50 is considered acceptable [21] . The RMSEA is the absolute fit index which can provide the basic assessment between the researchers' theory fits the empirical data. Therefore, the RMSEA provides the information for the tendency of the F 2 GOF test statistic to reject models while the models have a large samples or a large number of observed variables. Subsequently, the lower RMSEA values indicate the better fit.
The cutoff values of RMSEA are < 0.08 as good fit, 0.08 -0.10 as mediocre fit and > 0.10 as poor fit [16] . Eventually, the indicators of the cross-validation in this study were the different CFI (∆CFI) values [22] or the different RMSEA (∆RMSEA) values [23] rather than different F 2 (∆F 2 ) to overcome the obstacles of F 2 test due to the sensitivity to large sample size and non-normality data. The cutoff value of the ∆CFI and ∆RMSEA is ≤ 0.001 [16] .
III. RESULTS AND DISCUSSION
A. Stage 1: Confirmatory Factor Analysis
The model of TCP structure was specified as a secondorder CFA model that postulated a single higher-order factor representing TCP and two lower-order factors reflective of the TB and TV as Model 1 (Fig. 1) . This Model hypothesized a priori that (a) responses to the TCP could be explained by two first-order factors of TCP which had been identified as "Teacher Belief" and "Teacher Value" [7] ; (b) each item would have a nonzero loading on the lower-order TB and TV factors that it was hypothesized to measure, and zero loadings in all other factors; (c) the two first-order factors would load on a single second-order factor of TCP; and (d) error terms for the item variables would be uncorrelated. The factorial validity of the second-order factor of TCP model was tested through CFA analysis for three groups of teachers separately, and the results for the CFA analysis are presented in Table II for establishing the baseline model for invariance testing. Clearly, the results of GOF statistics displayed in Table II had indicated that the Model 1 was well fit from both the statistical (F 2 /df values) and the practical (CFI, PCFI, RMSEA) values perspective across the three independent groups of teachers. This model was therefore considered adequate in representing the empirical data for all teachers, and established as the baseline model for invariant testing across the SM, CBP, CW teachers. Nevertheless, the replicability of the TCP-I across the independent groups of teachers had been supported. 
B. Stage 2: Cross-validation Analyses and Test for Invariance Across Types of Paradigm
The Model 1 was achieved for testing of invariance across SM, CBP and CW teachers with testing of three increasingly restrictive hypotheses that related to the invariance of (a) number of underlying factors, (b) item measurements and (c) theoretical structure (i.e. factor covariance). The nonsignificant differences between the samples SM, CBP and CW were tested with respect to the number of factors that best described the data and the pattern of factor loadings, the pattern of covariation among the TB and TV factors. For instance, there is a possibility that item BG2 adequately loads on TB for sample SM, but loads on TV for sample CBP; or, the covariance between TB and TV equals 0.35 for sample SM, but equals 0.02 for sample CBP and equals 0.68 for sample CW. Clearly, such findings denote that the factorial structure of the model is variant across the groups and evokes the suspicious towards the stability of the tested factorial structure. Besides, the crossvalidate procedure which utilizes the nested testing procedure is a tremendously robust test for providing the psychometrical evidences for the theoretical structure of TCP.
The invariance testing involved first constraining equal of the typical parameters across the samples for the specified model, then contrasted that model with the unconstrained model. The criteria for determining the legitimacy of the hypothesized equality constraints between the competing models for this study were the ∆CFI and ∆RMSEA rather than ∆F 2 due to the large sample size of this study. The cutoff values of the model fitting are ∆CFI or ∆RMSEA ≤ 0.001 [22, 23] to signify invariance. The results of the invariance testing for the second-order factor of TCP structure were presented in Table  III . Based on the results shown in Table III , the unconstrained model proved the results for the model fit of the second-order factor of TCP structure in a simultaneous analysis of multiplegroup data, and functioned as the criterion for comparing with the two nested invariance models. The results of GOF statistics for the Model A were F 2 /df = 2.67 (608.63/228); CFI = 0.966; and RMSEA = 0.039, which indicated that the second-order factor of TCP model was tenably well fit across the three sample groups. The Model B was constrained equal the item measurement across the three groups; a F 2 (252) = 640.76 resulted. Comparison of this model with the Model A yielded a ∆CFI = 0.001 and ∆ RMSEA = 0.001, which arguing for the invariance of item measurement. Eventually, the Model C was specified in parity constraints on the factor loading parameters across groups, therefore all the factor covariances were constrained equal across all groups. The contrasting between the Model C and Model A yielded the ∆CFI = 0.001 and ∆ RMSEA = 0.001, which were ≤ 0.001 and the equivalency of the structural covariance findings related to this most restricted model support total invariance (number of factors, factor loading pattern, theoretical structure) across SM, CBP and CW teachers.
In other words, the attained results were the significant evidences to support the invariance of item measurement and underlying theoretical structure of TCP across teachers, who embraced the three different types of paradigm. The statistical results tenably signified that the data given by teachers who embraced the different types of paradigm populations were invariant in the factor loading and the pattern of loading. In other words, the factorial validity of the TCP-I is stable across teachers who embraced the different types of paradigm, and the theoretical structure of the TCP is generalizable across the type of paradigm. Therefore, the replicability of the TCP-I and the generalizability of the TCP concept were justified by the Peninsular of Malaysia school teachers.
IV. CONCLLUSTION
Given (a) the primitiveness of the TCP-I in assessing TCP, and (b) the fact that teachers are the practical school curriculum problem solver where their actual curriculum problem solving behaviors are governed by their curriculum paradigm [2, 4, 5] , it was considered important to validate the instrument for use with this population. Findings justified that the TCP-I is valid and stable for use with the Peninsular of Malaysia school teachers in general and teachers, who embraced the typical three types of paradigm in particular.
Grounded on the particularly stern tests imposed across teachers with different types of paradigm, the TCP-I proved to be psychometrically sound. The entire item measurements and theoretical structure which has been proven to be invariant across SM, CBP and CW teachers, is really noteworthy. Nevertheless, the findings of the TCP-I was factorially and totally equivalent across teachers of three different types of paradigm have elevated the value of the TCP-I as a valid and reliable instrument because the findings psychometrically signified that the TCP-I can elicit responses to items which were perceived in the same way although the samples embraced different types of paradigm. Hence, an important implication can be drawn from these findings for many researches that the invariant testing of measurement and underlying theoretical structure could and should be tested directly through the multiple-group analyses for improving the psychometrical and practical properties of the developed instrument.
However, these findings were attributed to peculiarly associate with the data. Therefore, many of the construct validity researches and more rigorous replication work are needed to confirm or disconfirm these findings to buttress the scientific inquiry in general and the development of the educational field in particular.
